The Composite International Diagnostic Interview (CIDI), which has been widely applied in epidemiological research, is a standardized, clinically structured interview that enables the diagnosis of mental disorders based on DSM and ICD criteria. The computerized DIA-X CIDI Version 2.8 investigated in this study is an adaptation of the German DIA-X/Munich CIDI, which was translated in a multi-step process into Turkish and used to survey the prevalence of mental disorders in individuals with Turkish migration backgrounds in Germany (N = 662). The bilingual lay interviewers were intensively trained and supervised during the data collection. The survey was accompanied by further quality measures, including editing and documenting. To investigate the instrument's feasibility, quality criteria were used based on the following data sources: (1) socio-demographic sample characteristics; (2) interviewer assessments and (3) quantitative measures (interview duration, non-response items, error items). The results indicated that quality differences between the German and Turkish DIA-X/CIDI are associated with age, educational level and socio-economic status and not with the CIDI version itself. In short, the Turkish DIA-X/CIDI Version 2.8 has comparatively good quality and feasibility relative to its German counterpart.
psychiatric research has become increasingly evident (Robins et al., 1988; Janca, Üstun, & Sartorius, 1994; Meyer, Rumpf, & Ulrich John, 2000) . Among other structured survey instruments [e.g. Structured Clinical Interview for DSM (SCID), MINI, Schedules for Clinical Assessment in Neuropsychiatry (SCAN)] the Composite International Diagnostic Interview (CIDI) is a widely used interview to conduct the prevalence of common mental disorder (Steel et al., 2014) . Initially the CIDI, which was based on the earlier Diagnostic Interview Schedule (DIS; Robins, Helzer, Croughan, Ratcliff, 1981) , was developed in the 1980s as part of a cooperative research project between the WHO and the former Alcohol, Drug Abuse, and Mental Health Administration (ADAMHA) (Wittchen et al., 1991) . One of the central goals in the development of the CIDI was to enable cross-cultural comparisons of prevalence and comorbidity rates and determine potential universal risk factors (Robins et al., 1988) for mental disorders in cross-national studies (Wittchen et al., 1991) . For this purpose, standardized translation protocols were developed and applied, including an iterative translation and back-translation process (Robins et al., 1988; Sartorius & Janca, 1996; Kessler & Üstün, 2004) . Since its initial availability in 1990, the CIDI has continuously been developed, adapted and translated in response to various research focuses (Wittchen et al., 1991; Janca et al., 1994; Wittchen, Lachner, Wunderlich, & Pfister, 1998; Kessler & Üstün, 2004; Kessler, 2007) .
The CIDI enables the diagnosis of mental disorders according to the diagnostic criteria of the DSM and ICD in epidemiological and clinical studies and within clinical practice (Wittchen et al., 1991) . The diagnosis is generated based on a probe flow chart (PFC) system containing a standardized algorithm that tests the clinical significance of relevant symptoms (Wittchen & Pfister, 1997; Andrews & Peters, 2010) . Thus, the CIDI generates diagnoses of mental disorders related to lifetime, 12-month, and point (four weeks) prevalence. The psychometric quality criteria of the CIDI has been investigated in several studies that have generally found acceptable to excellent parameters for objectivity, reliability and validity (Janca, Robins, Bucholz, Early, & Shayka, 1992a; Janca, Robins, Cottler, & Early, 1992b; Wittchen, 1994; Haro et al., 2006; Kessler, 2007) . Good objectivity, reliability, and validity parameters were also found for the CIDI's relationship to the DIA-X CIDI (Diagnostic Expert System Interview; Wittchen & Pfister, 1997; Wittchen et al., 1998; Reed et al., 1998) . The retest reliability of the DIA-X CIDI was good, and high concordance with DSM-IV diagnoses was found in a random population sample (N = 60), which was measured twice (interval: 38 days); the results ranged from kappa =0.56 for any eating disorder to kappa =0.81 for any anxiety disorder.
However, within the anxiety disorders, the generalized anxiety disorders (kappa =0.45) and panic disorders (kappa =0.57) presented the lowest concordance . Good concordances were also found for diagnostic validity (Reed et al., 1998) . In general, the concordances between the clinician and CIDI diagnoses varied from kappa =0.63 (any panic disorder) to kappa =0.96 (any depressive episode). However, lower (although still acceptable) concordances were found for dysthymia (kappa =0.54) and somatoform disorders (kappa =0.50).
A key advantage of the CIDI is the lack of explicit clinical experience required to administer it (Robins et al., 1988) . Nevertheless, extensive training of the lay interviewers is considered a prerequisite (Wittchen & Pfister, 1997; Meyer et al., 2000) . The CIDI is available as both a paper-pencil and computerized version with multiple revisions and adaptations (Janca et al., 1994; Wittchen et al., 1998; Andrews & Peters, 2010) . However, the computerized version is easier to use because of its automatic PFC coding system (Wittchen & Pfister, 1997) . The present paper investigates a computerized Diagnostic Expert System Interview (DIA-X) version of the CIDI, which is an advanced version of the German Munich Composite International Diagnostic Interview (DIA-X/Munich-CIDI). This version is based on the concept of computerassisted personal interviewing (CAPI), which allows the standardized implementation of clinically structured interviews in a face-to-face setting (Wittchen & Pfister, 1997; Wittchen et al., 1998) . The core content of the Turkish DIA-X/CIDI version 2.8 investigated here was previously implemented in its German language version within the context of a national health survey study (Mental Health Module of the German Health Interview and Examination Survey for Adults; DEGS1-MH) from 2008 to 2011 (Scheidt-Nave et al., 2012; Jacobi et al., 2014) .
There are nearly three million individuals with Turkish migration backgrounds living in German, and they comprise the largest migrant group in Germany. The group of individuals with migration backgrounds includes persons who moved to the Federal Republic of Germany after 1949, German-born foreign nationals, or German-born citizens with at least one parent who is a migrant or a German-born foreign national (Statistisches Bundesamt, 2013) . Until now, no reliable epidemiological data has been available regarding the prevalence of mental disorders within this migrant population. A research project funded by the Volkswagen foundation initially conducted an epidemiological survey that focused on the prevalence and comorbidity rates of mental disorders. The target group consisted of individuals with Turkish migration backgrounds in Germany. Prior to the data collection process, it became evident that a translation of the applied survey instruments was necessary to increase the probability of subject participation (particularly for individuals with little to no German language skills) and improve the survey's representativeness of the target group (Dingoyan, Schulz, & Mösko 2012) . To the best of our knowledge, a Turkish translation of an earlier paper-pencil version of the CIDI 2.1 does exist; however, it only examines the 12-month prevalence of mental disorders (Kılıç & Göğüş, 1997) . There is no Turkish language translation of the DIA-X/CIDI, which differs significantly in its content and structure from the paper-pencil CIDI 2.1. This article presents: (1) the translation of the DIA-X/CIDI based on the TRAPD team approach by Harkness (2008) , (2) the quality assurance process, and (3) a review and discussion of the feasibility of the DIA-X/CIDI 2.8(TR).
| METHODS
Between August 2011 and July 2012, 662 face-to-face interviews were completed in Hamburg (n = 376) and Berlin (n = 286) using the DIA-X/CIDI 2.8(TR). The target group consisted of individuals with Turkish migration backgrounds aged 18-65 years. The average duration of the CIDI interview was 117 minutes (range: 26-360 minutes).
Longer-lasting interviews were conducted in two (n = 20) or three (n = 3) sessions. Overall, 458 of the fulfilled interviews were conducted in the Turkish language, based on the self-selected language preference (German or Turkish) of the subjects. Because the present paper is focusing on a detailed description of the development and quality assurance steps of the DIA-X/CIDI 2.8(TR), extensive information concerning the study design and sampling methods can be found elsewhere (study protocol by Mösko & Dingoyan, 2016) . 
| Translation process
To ensure a maximum of content equivalence the DIA-X/CIDI 2.8 and its accompanying 42-page booklet were translated using a multi-step process (TRAPD team approach by Harkness, 2008) 
| Interviewer training
Over the course of the data collection process, a total of 28 bilingual interviewers (22 female/6 male) were active in Hamburg and Berlin.
The selected interviewers went through an extensive interviewing process in which their German and Turkish language proficiency was tested. During this testing, the interviewers were asked to read German and Turkish passages aloud from the DIA-X/CIDI 2.8(TR).
Within a maximum four-day training period, the interviewers were instructed in the following theoretical and practical topics: (1) symptoms and diagnoses of mental disorders; (2) study design and data collection process; (3) using the computerized survey instrument, DIA-X/CIDI 2.8(TR); (4) the language specifics of the Turkish DIA-X/ CIDI 2.8; (5) practice conducting clinically structured interviews in German and Turkish; (6) handling difficult interview situations (e.g. sadness, anger, suicide); (7) documentation and study management.
In the first three training days, the following subject matter was conveyed: After a short introduction to the background and the goals of the survey, the interviewers were given instruction on the topic of mental disorders (e.g. What are mental disorders? What are classification systems? What are the core symptoms of the individual disorder profiles that can be gathered with the DIA-X/CIDI 2.8?). After the study design and the planned survey process were discussed, the individual survey instruments were introduced. The use of the DIA-X/CIDI 2.8(TR) as the primary instrument and its accompanying booklet were demonstrated and explained step by step. This demonstration included a detailed presentation and explanation of the various window types (e.g. standard window, windows with free text entry fields) and question types (e.g. screening questions, symptom questions, onset questions, recency questions) and the various answer options. Furthermore, the interviewers were taught important issues related to the interview process (e.g. the principle of neutrality, the principle of exact reproduction of the interview questions, the importance of following the interview instructions) and the rules for coding (e.g. conservative coding in age entries, calculation of the alcohol index).
In addition, the particulars of the Turkish version were noted (e.g. the translation of specific central terms, the sentence structure and emphasis on specific sentence contents in the Turkish translation).
The interviewers were then given the opportunity to practice using the DIA-X/CIDI 2.8(TR) in both languages via case examples and role playing. In the subsequent teaching block, difficult situations that might arise (e.g. the interviewee breaks into tears, the interviewee appears unmotivated and exhausted, the interviewee answers in too much detail, the interviewee responds angrily and wants to end the interview, the interviewee expresses suicidal thoughts) were broached, and possible coping strategies were developed. In the final teaching block, the interviewers were instructed regarding organizational issues (e.g. appointment coordination, documentation, reference people, data transmission). In preparation for the fourth training day, the interviewers were asked to complete a full practice interview in both languages within a week. On the fourth training day, the conducted interviews and any associated questions were discussed.
The interviewers were also given guidelines regarding the training contents and a question-and-answer catalogue that was continuously updated over the course of the survey. The survey was accompanied by regular supervision sessions (conducted weekly initially and at 14-day intervals later), which were moderated by two interdisciplinary teams, one in Hamburg (consisting of psychotherapists and a Turkishspeaking psychologist) and the other in Berlin (consisting of a psychologist, a Turkish-speaking ethnologist and an educationalist). Additionally, the interviewers had the opportunity to ask the supervisors any time via telephone or e-mail.
| Editing
A further step in the quality assurance process (as recommended by Meyer et al., 2000) consisted of a review of the interviews a few days after their completion that considered the following components: completion, plausibility and consistency. The accompanying booklet of the DIA-X/CIDI 2.8(TR) and the diverse output data (application data files, aborted data files, reloaded data files, problem data files, test data files) that the DIA-X program created served as the basis for the reviews.
Because of the prompt reviews, it was possible to identify application errors early on, undertake correction and instruct interviewers in the correct application during the course of the data collection process.
After the data were edited, the raw data files were revised (e.g. to correct the age entry or the alcohol index) and were reviewed to ensure the plausibility and consistency of specific details (e.g. the accuracy of the subject and interviewer ID and the interview date, the plausibility of the interview duration, the presence of error messages related to unusually rapid answer entry and the plausibility of the answer tendency (e.g. 'answer refused' and 'don't know'). The interview quality was also assessed using section x (the Interview assessment) of the CIDI, which consisted standardly of following items: Cx3: How do you rate the overall quality of the collected data?; Cx4: In fully com- 
| Documentation
The interviewers documented their work process based on recording sheets and the check lists contained therein. The recording sheets were developed on the basis of the planned implementation design of the DIA-X/CIDI 2.8(TR) and contained areas where the interviewer could note any problems that occurred during the interview. In the final documentation section, which was to be filled out after the completion of the interview, the interviewer was asked to estimate the interview quality and write down which problems (if applicable) arose: The quality criteria collected from two sources and analysed here, were closely related to the application process of the DIA-X/CIDI 2.8(TR). As described earlier in detail, these were: (1) the interviewer quality assessment on the basis of the described measures of the CIDIs section x and of the recording sheets, and (2) quantitative quality assessment on the basis of objective measures, such as interview duration, non-response and error messages.
| Statistical analysis
Data analysis was conducted using SPSS Statistics version 22. Sociodemographic sample characteristics (see Table 1 ) were weighted according to the stratification variables gender, age and education based on the micro-census data provided for Hamburg and Berlin res- Their children, who migrated later or were born in Germany, are categorized as 'second-generation migrants' , whereas the category 'own migration experience' comprises persons who had experienced migration themselves regardless of their generational status. Additionally, the results present significant differences between those who opted to take the Turkish CIDI and those who took the German CIDI regarding all socio-demographic variables except 'gender'. As the Cramer's V and phi values show, there were large effect sizes, particularly for 'nationality', 'generational status' and 'own migration experience' . With the exception of 'gender', all other socio-demographic variables differed and had medium effect sizes.
| Interviewer quality assessment
Based on the interviewer estimation in section x, there was a significant difference with a small effect size between the total ratings of both CIDI versions (see Table 2 ). Here, the overall quality of the Turkish CIDI version was rated significantly more poorly by the interviewers. The results also indicated a slight tendency to refuse to answer questions more frequently among the participants who opted to take the Turkish CIDI.
When considering the quality assessment based on the recording sheets (see Table 3 ), significant differences between the Turkish and German CIDI versions with small effect sizes become evident for all included quality criteria. While the majority of interviewers rated the implementation of both CIDI versions as unproblematic, the Turkish version was rated as partially unproblematic or as problematic somewhat more often than the German version was.
| Quantitative quality assessment
For all three quantitative quality criteria no significant differences between the two groups were found (see Table 4 ).
| Predictors of five different quality criteria
Using multivariate linear and logistic regression analysis, a further step investigated the potential relationship between selected quality criteria (dependent variables) and possible socio-demographic predictors (independent variables) that showed significant results in the univariate analyses. The variables 'nationality' and 'own migration experience' were not included in the regression analysis despite significant results (see Table 1 ) to avoid multicollinearity due to high correlations of both variables with each other and the third variable 'generational status' that was considered in the regression analysis.
The regression analysis (see Table 5 ) demonstrated that reduced quality in the different criteria variables was significantly associated with higher age, lower education, or lower socio-economic status.
5 | DISCUSSION
| Key findings
In the first stage, data analysis indicated significant differences between the group interviewed with the Turkish DIA-X/CIDI 2.8 version versus those interviewed with the German version in terms of socio-demographic sample characteristics and some of the included quality criteria (overall quality, implementation quality, attention, The phi value is given for correlations of nominal variables with only two values each; Cramer's V is given in cases with more than two values for at least one variable.
b Because of the limited number of cases, the values 'German' , 'Both' and 'Other' were combined in the category 'not exclusively Turkish' . comprehension of the answer items and illiteracy). The determined effect sizes indicated that these quality criteria were mildly correlated with the group that was interviewed with the Turkish CIDI version, while all socio-demographic variables (excluding gender) showed a medium to high correlation. This was particularly true for the variables associated with migration background (nationality, generational status, own migration experience). This is not surprising because these components are correlated with one another. Furthermore, the regression analysis indicated that age, educational level and socio-economic status were significantly correlated with two to five of the included quality criteria. Considering the highly significant results, the following quality reductions (from the perspective of the interviewer) emerge:
(1) low socio-economic status accompanied a lower general quality;
(2) high age accompanied a lower implementation quality; (3) high age and low educational level accompanied reduced attention capability for the participants. The relationship with illiteracy showed solely an association with a low and middle educational level which seems to be an evident result; nevertheless it should be noted that this pertained to a small number of participants (3.8% of the sample). Overall, it can be deduced that when the socio-demographic variables were kept constant, the varying CIDI versions had no influence on the quality of the interview; thus, the Turkish DIA-X/CIDI version had a good quality and feasibility similar to that of the German version.
Regarding the aborted interviews (n = 30), frequently given explanations were 'too exhausting' (e.g. a decline in concentration and difficulty comprehending the questions and answers) and 'too long'. The duration of the interview before it was ceased varied greatly (range:
54-315 minutes). The length of the CIDI interview has been discussed critically in numerous studies because it increases considerably in the presence of illiteracy or comorbid mental disorders (e.g. Kishore, Kapoor, & Reddaiah, 1999; Wittchen et al., 1991; Quintana et al., 2004) . Data on the prevalence and comorbidity of mental disorders, which were assessed using the DIA-X/CIDI 2.8(TR) in the present study, will be discussed in further publications. The average duration of the CIDI interview in our sample was 117 minutes (range:
26-360 minutes), excluding the quality assessment (section x). Kishore 
| Strengths and limitations
As socio-economic status was found to be an important predictor of nearly all analysed quality criteria (see Table 5 ) it should be critically noted that there exists a significant amount of missing data (16.6% of the total sample). This is an important limitation for the interpretation of the results. Possible reasons for the higher number of missing information on socio-economic status in comparison to other variables could be due to mistrust, anxiety and concerns about data privacy protection in the context of health research studies . However, one of the fundamental strengths of this study is that it offers the first translation of the DIA-X/CIDI for the largest migrant group currently living in Germany and tested the translated version immediately upon its first implementation.
Translation and comprehension difficulties related to the CIDI and interviewer difficulties with handling taboo topics (e.g. sexuality or depression) have been reported in previous studies (Kishore et al., 1999; Smits, de Vries, & Beekman, 2005; Wittchen et al., 1991) . To obtain the best possible content equivalence to the German DIA-X/ CIDI, the translation and back-translation method was declined in favour of a more elaborate translation process based on the TRAPD team approach (Harkness, 2008) . This permitted the inclusion of differentiated and culturally relevant nuances; for example, those related to different subjective theories of disease and expressions of psychological symptoms (Vardar, Kluge, & Penka, 2012) . As described, a pretest (n = 6) was conducted with this translated version of the CIDI, and adjustments were made. Because of the project's time and financial limitations, it was not possible to conduct cognitive pretesting before field application, which could have potentially identified further sources of quality and feasibility problems (Collins, 2003; Fitzgerald, Widdop, Gray, & Collins, 2009 ).
The bilingual lay interviewers were trained intensively in the application of both CIDI versions according to international recommendations (Wittchen & Pfister, 1997; Meyer et al., 2000) and were closely supervised throughout the data collection process [via regular supervision and frequently asked questions (FAQs)]. The interviews were promptly checked and edited after their completion. Regarding feasibility testing, it should be noted that the quality criteria investigated here were based predominantly on the subjective assessments of the interviewer, although some quantitative measures (such as interview duration, non-response and error items) were included in the analysis.
An additional questioning of the participants or cognitive debriefing after the completion of the interview (e.g. regarding the comprehensibility of the question and answer categories, attention, taboo topics)
would have been informative. Supplementary testing of the diagnostic criteria's objectivity reliability and validity and the inclusion of a comparative sample without a migration background (for example, in Turkey) would have been desirable; however, such testing was not possible in the present study given the available time and financial resources.
| CONCLUSION
The DIA-X/CIDI 2.8(TR) shows comparatively good quality and feasibility compared with the German version based on the investigated quality criteria. The identified quality differences are strongly related to the socio-demographic characteristics age, educational level and socio-economic status. This relationship should be investigated more closely in future studies, e.g. through adaptations to the CIDI DIA-X for implementation with older individuals or individuals with a low educational level and socio-economic status.
The DIA-X/CIDI 2.8(TR) shows also good quality in the event of illiteracy if all question and answer options are read aloud. In addition, it should also be taken into consideration that the DIA-X/CIDI 2.8(TR) was administered to Turkish-language speakers living in Germany.
Because language use can vary based on migration and social influences, the question remains whether this instrument is also suitable for the Turkish population residing in Turkey. 
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The "not determinable" cases (see Table 3 ) are defined as missing values.
